Background: Chronic obstructive pulmonary disease (COPD) patients are confronted with reduced daily activities (DA) and reduced health-related quality of life (HRQoL) caused by dyspnea and systemic effects such as skeletal muscle dysfunction and co-morbidities. To understand the complexity of living with COPD, it is important to understand which factors, in addition to physical functioning, are associated with DA and HRQoL. In this study, we explored the extent to which the combination of illness perceptions, proactive coping, and depressive symptoms contribute to DA and HRQoL in COPD patients.
Background
Chronic obstructive pulmonary disease (COPD) is one of the leading causes of morbidity and mortality in the world [1] . The prevalence of the social and economic burden that results from this illness continues to increase [1, 2] . Previous research on COPD has shown that COPD patients are confronted with daily life limitations, reduced daily activities (DA), and reduced health-related quality of life (HRQoL) caused by complaints such as dyspnea, skeletal muscle dysfunction, and co-morbidities [2] [3] [4] [5] [6] [7] .
In the last decade, in the Netherlands and in many other countries, care for patients with COPD has increasingly moved from hospitals to primary care [8] . According to the COPD guidelines in the Netherlands, general practitioners and practice nurses play a key role in care for COPD patients in primary care [9] . Education and counseling are the most important tasks of practice nurses. These nurses have become essential in the integrated care for COPD patients in the Netherlands [8] . Although research is being conducted among COPD populations in primary care [10] [11] [12] , much of the research on COPD patients is conducted in hospital-based populations.
To understand the complexity of living with COPD, it is important to understand which factors, in addition to physical functioning and complaints, are associated with DA and HRQoL [13, 14] . Psychological factors, such as illness perceptions, depressive symptoms, and ability to cope with the illness, may complicate living with COPD and participation in everyday activities [15] [16] [17] [18] .
According to the Common Sense Model by Leventhal [19] , patients' beliefs and perceptions about illness guide individuals' efforts to cope with illness. Studies of the rehabilitation of COPD patients [20] and patients who attended outpatient clinics [21] show that COPD patients with positive beliefs about the impact of their disease on daily life and those with more positive thoughts about the effect of their treatment have a better HRQoL than patients who have more negative perceptions. Concerns about COPD are negatively related to walking test results [22] and general functioning [23] . Although research is being conducted among COPD populations in primary care [11, 12, 24] , knowledge of the associations among illness perceptions, HRQoL, and DA in COPD patients in primary care is scarce.
To adjust to life with COPD and to prevent further physical deterioration, it is important that patients participate in everyday activities and physical exercises and that they anticipate potential threats [25] . In this respect, proactive coping, which refers to efforts undertaken to prevent or modify a potential threat to a person's health, may play an important role [26, 27] . Some studies show that people who have the ability to anticipate and address potential threats to their health have better outcomes in goal achievement and general health behavior [27, 28] . However, proactive coping has not been studied in COPD patients.
Furthermore, multiple studies covering a variety of medical settings have shown that depressive symptoms are prevalent among COPD patients and that these symptoms are related to inactivity and lower HRQoL [29] [30] [31] . Prevalence estimates of depressive symptoms vary (10%-42%) due to the use of varied measurement tools [30, 31] . A meta-analysis revealed that the prevalence of depressive symptoms was two times higher in COPD patients than in healthy controls [31] .
In this cross-sectional study, we will explore the extent to which the combination of these psychological factors (illness perceptions, proactive coping, and depressive symptoms) contribute to DA and HRQoL in COPD patients in primary care. We hypothesize that positive illness perceptions (i.e., positive beliefs about the effects of the illness on daily life), adaptive proactive coping competencies, and low levels of depressive symptoms are associated with better DA and better HRQoL in COPD patients.
Method

Study design and participants
This cross-sectional study was conducted in primary care settings in the Netherlands. COPD patients from ten general practices throughout the Netherlands who regularly visited the consulting hours of the practice nurses were asked to participate. To be eligible for inclusion, patients had to be diagnosed with COPD GOLD grades I, II, or III [25] and be physically and mentally able to complete the questionnaires. The patients were excluded if they participated in another study or if they had COPD GOLD grade IV or a primary diagnosis of asthma. The study was approved by the Medical Ethical Committee of the University Hospital Utrecht (UMC Utrecht), and all participants provided written informed consent.
Procedure
Practice nurses working in the participating general practices included the COPD patients who visited their consulting hours. After providing written informed consent, the participating patients completed the questionnaires at home and returned them to our center. Data were collected from June 2010 to April 2011.
Measures
Illness perceptions
The Brief Illness Perception Questionnaire (B-IPQ) [32] was used to assess illness perceptions concerning consequences, timeline, personal control, treatment control, identity, concern, understanding, emotional representations, and causal representations. The B-IPQ is a selfadministered scale consisting of nine items (range: 0-10). To assess the degree to which COPD is perceived as threatening or benign, an overall summary score was computed. Three items (personal control, treatment control, and understanding) were reversed and added to the other items. A higher score reflects a more threatening view of COPD. A lower score reflects a more positive and adaptive view of COPD.
Proactive coping
The Utrecht Proactive Coping Competence questionnaire (UPCC) [33] was used to assess individuals' competency with regard to the various skills associated with proactive coping. The questionnaire is self-administered and consists of 21 items that together form one factor. The response options range from 1 ("not competent") to 4 ("very competent"). A higher score reflects more proactive coping competencies.
Depressive symptoms
The Centers for Epidemiologic Studies Depression Scale (CES-D scale) [34] was used to assess depressive symptoms. The CES-D scale was not developed to diagnose depression; rather, it aims to identify depressive symptoms. It is a self-administered questionnaire consisting of 20 items related to situations during the previous week. The response options range from 0 ("seldom") to 3 ("mostly/always"). High scores indicate more depressive symptoms.
Dyspnea
The Medical Research Council (MRC) scale [35] was used to assess dyspnea. Dyspnea was rated by the patient with five increasing scores with option ranges from 0 ("not breathless except for exertion") to 4 ("too breathless to leave house or breathless when dressing or undressing").
Daily activities
Daily activities (DA) were measured by the Functional Performance Inventory (FPI) [36] . This self-administered questionnaire measures the extent to which people engage in their usual day-to-day activities. The FPI consists of 65 items and has six subscales: body care (9 items), household maintenance (21 items), physical exercise (7 items), recreation (11 items), spiritual activities (5 items), and social activities (12 items). Response options range from 1 ("the activity can be performed easily, with no difficulty at all") to 4 ("the activity is no longer performed for health reasons") with an option to answer "the activity is not performed for reasons other than health". In the total score, the items are recoded to indicate that high scores represent high performance.
Quality of life
The Clinical COPD Questionnaire (CCQ) was used to measure HRQoL [37] . The CCQ is a self-administered questionnaire and consists of ten questions covering three domains: functional state, symptoms, and mental state. Response options range from 0 ("no limitations/asymptomatic") to 6 ("totally limited/extremely symptomatic").
Data were collected on height and weight (according to the local general practitioner registry), and BMI was calculated as weight (kg)/height (m) squared. Data on pulmonary function (FEV1 in liters, FEV1% predicted, FVC in liters, and FEV1/FVC ratio), co-morbidities (Charlson co-morbidity Index) [38] , and demographic variables (age, gender, illness duration, medication, education level, working status, smoking status, and marital status) were also collected.
Analyses
Descriptive statistics (frequencies, mean, and standard deviation) were used to present patients' background and medical characteristics. Linear regression analyses (adjusted for the confounders age, gender, dyspnea, FEV 1 , smoking status, and co-morbidity) were applied to quantify the associations between illness perceptions, proactive coping, and depressive symptoms, on the one hand, and DA and QoL, on the other hand. First, a crude model was developed with the separate psychological determinants (illness perceptions, proactive coping, and depressive symptoms) (model 1). In the second model (model 2), the three psychological variables were combined in one model and corrected for the confounders age and gender. The third model (model 3) was additionally adjusted for dyspnea, FEV 1 , smoking status, and comorbidity. In the regression models, the standardized βs were used to compare the strength of the various independent variables. The explained variance per model was analyzed. Because the amount of missing data was only 3%, a complete case analysis was performed. All analyses were performed with Statistical Package for the Social Sciences (SPSS 20.0 for Windows).
Results
Study sample
Sample characteristics are presented in Table 1 . A total of 98 patients completed the questionnaires. In the analyses, eight patients were excluded because they appeared to have GOLD stage 0 with an FEV 1 /FVC ratio >70%. Most patients had GOLD grade II (n = 60, 67%). Of the patients in this study, 46% were women, and mean age of the sample was 65 (SD 9.0). Most of the patients had a medium educational level (n = 56; 62%), and approximately half of the patients were retired (51%). Of the non-retired population (n = 44), 45% (n = 20) had a full-time job.
The means, standard deviations, range of illness perceptions, proactive coping, depressive symptoms, dyspnea, FEV 1 , DA, and HRQoL are presented in Table 2 .
The average on the FPI scale was 1.8 (range: 1.0-2.9, reference range 1-3), indicating intermediate levels of DA [36] . The average on the CCQ was 1.4 (range: 0-3.8, reference range 0-6), meaning that the HRQoL was good, on average [37] .
The mean of illness perceptions was 33.2 (range: 10-68, reference range 0-100), indicating that the patients had, on average, a more positive and adequate perception of their COPD [32] . The mean of proactive coping was 3.0 (range: 1.8-4.0, reference range 1.0-4.0), which is similar to healthy adults [33] . The mean of depressive symptoms was 10.2 (range: 0-42, reference range 0-60). Twenty patients had a score >16, indicating that 22.2% of the patients studied were possible cases of depression (three patients with GOLD grade I, 15 with GOLD grade II, and two patients with GOLD grade III) [34] .
Regression analyses Daily activities
As shown in Table 3 , in the univariate models (model 1), illness perceptions (β = −.25) and depressive symptoms (β = −.21) were associated with DA measured by the Functional Performance Inventory. Proactive coping was not associated with DA. In model 2, where the psychological determinants illness perceptions, proactive coping, and depressive symptoms were combined and corrected for the confounders age and gender, only illness perceptions (β = −.22) and age (β = −.25) were associated with DA. In the third model, the combination of the psychological determinants illness perceptions, proactive coping, and depressive symptoms were corrected for the confounders age, gender, dyspnea, FEV 1 , smoking status, and comorbidity. The psychological determinants were not associated with DA. Only age (β = −.21) and dyspnea (β = −.29) were significantly associated with DA (Table 3) .
Quality of life
As shown in Table 4 , illness perceptions (β = .61) and depressive symptoms (β = .21) were associated with HRQoL (CCQ) in the univariate models (model 1), in model 2 (the combination of illness perceptions, proactive coping, and depressive symptoms, corrected for the confounders age and gender), and in model 3, which is corrected for age, gender, dyspnea, FEV 1 , smoking status, and co-morbidity. Thus, COPD patients with a more positive view of their illness and fewer depressive symptoms had a better HRQoL. Illness perceptions and depressive symptoms together with dyspnea explained 60% of the variance in HRQoL. Proactive coping was not associated with HRQoL.
Discussion
This study indicates that in COPD patients in primary care, psychological factors contribute to HRQoL. More positive perceptions about COPD and lower levels of depressive symptoms were associated with better HRQoL. Significant relations between psychological factors and DA (measured by FPI) were not found.
To appreciate the findings of this study, some limitations need to be considered. First, the cross-sectional nature of our study prohibits conclusions on causal relationships. Longitudinal data will facilitate the explanation of the relationships among psychological determinants, DA, and HRQoL in more detail. Second, the βs in the regression models were small, indicating small clinical changes per unit change. Third, although our sample size was adequate given the research question, it did not allow us to conduct subgroup analyses per GOLD grade. Therefore, we could not describe the associations in the different stages of COPD.
The strength of the present study is its generalizability. In our study population, 60% of the patients had GOLD grade II, indicating mild to moderate COPD, which is in line with the population of COPD patients in primary care [8] . Moreover, we did not exclude patients with comorbidities. Therefore, our study population is representative of the primary care population.
The multivariate approach (i.e., including the combination of different types of psychological factors) to explain the complexity of living with COPD represents another strength of this study.
The findings of our study are in accordance with results from previous studies concerning illness perceptions in COPD patients. Scharloo et al. [21] demonstrated that COPD patients with more positive beliefs about the effect and outcomes of their illness and with fewer strong emotional reactions to the illness had higher HRQoL scores. In a study by Fischer et al. [22] , COPD patients' beliefs about the effectiveness of medical (pharmacological) treatment in COPD were shown to be related to better outcomes in COPD. Whereas in other patient groups, such as patients with diabetes, proactive coping has been related to better outcomes in health behavior [27, 33] , we could not confirm the hypothesis that COPD patients with proactive competencies have better DA and HRQoL. Possible explanations may include our relatively small sample and the mild COPD population we studied. It is unknown what this association is for COPD patients with GOLD grade III and IV, who have more potential threats to their health.
In this study, 22.2% of the patients had depressive symptoms, which is comparable to the prevalence of depressive symptoms (24.6%) in a meta-analysis study by Zhang [31] . However, contrary to other studies [39, 40] , daily activities were not associated with depressive symptoms in our study. This finding may partially be explained by the use of other DA and dyspnea measurement tools. Nevertheless, in line with other studies [13, 41] , depressive symptoms were associated with HRQoL.
The finding of our study that dyspnea contributes to HRQoL is comparable to other studies regarding the association between dyspnea and HRQoL [41] [42] [43] . Moreover, our study revealed that 60% of the variance in HRQoL was explained by the combination of illness perceptions, depressive symptoms, and dyspnea.
Although the level of daily activities of COPD patients in this study (1.80) was in line with levels of activity in other studies using the FPI in COPD patients (2.2 in a study by Kapella [44] and 1.87 in study by Wall [39] ), in contrast to our hypothesis, we did not find associations between psychological factors and DA. This finding is in contrast to the results from previous studies concerning relationships between psychological factors and DA [45] [46] [47] . This finding could be explained by the use of different measurement tools for DA. Fischer et al. [20] used walking test results as the outcome parameter, in contrast to our study, which used the FPI questionnaire. A possible explanation is that a walking test measures the physical capacity or ability to participate in day-to-day activities [48, 49] , whereas the functional performance inventory measures self-reported activities in daily life [36] .
In other studies concerning factors affecting health status [40, 45] , other DA measurement tools (Saint George's Respiratory Questionnaire and the Pulmonary Functional Status Tool) were used. Obviously, other factors are likely to influence the activities people choose to perform on a daily basis, such as environmental factors, medical history, and other personal characteristics [44] . In our study, dyspnea was significantly associated with DA, which is in line with results from other studies [50, 51] .
Conclusions and implications
The results of this study indicate that in COPD patients, the combination of illness perceptions and depressive symptoms contribute to HRQoL. More positive illness perceptions about COPD and lower levels of depressive symptoms were associated with better HRQoL. This study contributes to the understanding of the complexity of living with COPD.
Although small βs in the regression models indicate a small clinical contribution, these results provide starting points for the development of interventions focusing on psychological concepts to support COPD patients in their daily life and disease management. Patients' perceptions of COPD, depressive symptoms, and dyspnea should be explored (e.g., with questionnaires), discussed with the patient, and, if necessary, corrected at an early stage. Positive (realistic) beliefs should be stimulated, and negative beliefs should be prevented or challenged [52] [53] [54] . Depressive symptoms and dyspnea should also be identified and treated properly. These approaches may result in better HRQoL in COPD patients. However, because interventions focusing on these psychological concepts have only recently been described in patients with other chronic diseases [55] [56] [57] , it is important to develop and test the effectiveness of these interventions for COPD patients.
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